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in th regions ot residues 22-31 and 146-157 would be expect d to have the same effect on the bioactivity of TNF as 
MAb 37 and a ligand which binds to TNF predominately in the regions o1 residues 22-40. 69-97, 105-128 and 135-1 55 
would be expected to have the same effect on the bioactivity ot TNF as MAb 53 

[0080] The present inventors hav quite clearly shown that the bioactivity ot TNF can be altered bythe binding of a - 
ligand to the TNF and that the effect on the bioactivity is a function of the specificity ot the ligand. For example, the 
binding of MAb 32 to TNF In the regions ot residues 1-26. 117-128 and 141-153 results in the induction o1 endothelial 
procoagulant activity of the TNF and binding of TNF to receptors on endothelial cells being inhibited; the induction of 
tumour fibrin deposition and tumour regression activities of the TNF being enhanced; the cytotoxicity being unaffected 
and the tumour receptor binding activities of the TNF being unatfected or enhanced. It is believed that this effect on 
the bioactivity of the TNF may be due to the prevention of the binding of the epitope of the TNF recognised by MAb 
32 to naturally occurring biologically active ligands. Accordingly, rt is believed that a similar effect to that produced by 
MAb 32 could also be produced by a ligand which binds to a region of TNF in a manner such that the epitope recognised 
by MAb 32 is prevented from binding to naturally occurring biologically active ligands. Thisjrevention of binding may 
be due to steric hindrance or other mechanisms. 

[0081] Accordingly, it is intended that the prevention of the binding of epitopes recognised by the various monoclonal 
antibodies described herein to naturally occurring biologically active ligands is within the scope of the present invention. 



Claims 



Claims for the following Contracting States : CH, DE, DK, FR, GB, IT, LI, NL, SE 

1 An antibody or antibody fragment capable of binding to TNF, the antibody or antibody fragment being characterised 
in that when it binds to TNF the induction of endothelial procoagulant activity of the TNF is inhibited, the antibody 
or antibody fragment binding to the TNF such that the epitope of the TNF defined by the topographic region of 
1-18 58-65 115-125 and 138-149. or the topographic region of residues 1-18 and 108-128. or the topographic 
region of residues 56-79. 110-127 and 135-155. or the topographic region of residues 1-30, 117-128 and 141-153. 
or the topographic region of residues 1-18, or the topographic region ot residues 22-40. 49-97. 110-127 and 
1 36-1 53 or the topographic region of residues 1 -20 and 76-90. or the topographic region of residues 22-40. 69-97, 
105-128'and 135-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

2 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody tragment is further 
characterised in that when it binds to TNF the tumour regression, induction of tumour tibrin deposition, cytotoxicity 
and receptor binding activites of the TNF are inhibited, the antibody or antibody fragment binding to the TNF such 
that the epitope ot the TNF defined by the topographic regions ot residues 1-1B, 58-65. 115-125 and 1 36-149. or 
the topographic region of residues 1-18 and 108-128. or the topographic region of residues 56-79. 11 0-1 27 and 
135-155 is substantially prevented from binding to naturally occurring biologically active ligands. 

3 An antibody or antibody fragment as claimed in claim 1 or 2 in which the antibody or antibody tragment is a mon- 
oclonal antibody selected from MAb 1 (ECACC 89080301). MAb 54 (ECACC 89083103) and MAb 47 (ECACC 
89121402) or a tragment thereot, 

4. The use ot an antibody or antibody fragment as claimed in claim 2 or 3 in the preparation of an agent for the 
treatment ot toxic shock. 

5 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the binding of the TNF to receptors on endothelial cells is inhibited, the 
induction of tumour fibrin deposition and tumour regression activities of the TNF are enhanced; the cytotoxicity of 
the TNF is unaffected- and the tumour receptor binding activity of the TNF is unaffected or enhanced; the antibody 
or antibody fragment binding to TNF such that the epitope of the TNF defined by the topographic region of residues 
1-30, 117-128 and 141-153 or the topographic region of residues 1-18 is substantially prevented from binding to 
naturally occurring biologically active ligands. 

6. An antibody or antibody fragment as claimed in claim 5 in which the antibody or antibody fragment binds to human 
TNF in the topographic regions of residues 1-26, 117-128 and 141-153. 

7. An antibody or antibody fragment as claimed in claim 6 in which the antibody or antibody fragment is MAb 32 
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(ECACC 89080302) or a fragment th reof . 

8. An antibody or antibody fragment as claimed in claim Sjnwhjclitliea^^ fragment binds toresjdues ^ 
1 -18 of human TNF (peptide 301 ). 

9. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the cytotoxicity and tumour regression activities of the TNF are unaf- 
fected; the induction of tumour fibrin deposition activity of the TNF is inhibited and the receptor binding activities 
of the TNF are unaffected; the antibody or antibody fragment binding to TNF such that the epitope of the TNF 
defined by the topographic regions of residues 22-40, 49-97, 110-127 and 136-153 is substantially prevented from 
binding to naturally occurring biologically active ligands, 

10. An antibody or antibody fragment as claimed in claim-9-in which^the antibody or„antibody 1ragment.is.MAb 42. 
(ECACC 89060304) or a fragment thereof. 

11 . The use of an antibody or antibody fragment as claimed in any one of claims 5 to 10, in the preparation of an agent 
for the treatment of tumours inhibited by the action of TNF. 

12. The use as claimed in claim 11 in which the tumour is selected from the group consisting of melanoma, breast and 
bladder carcinomas. 

13. A product containing an antibody or antibody fragment as claimed in any one of claims 5 to 10 and a cytotoxic 
drug tor simultaneous, sequential or separate administration in cancer therapy 

14. A product as claimed in claim 13 in which the cytotoxic drug is selected from the group consisting of vinblastic. 
acyclovir, interferon alpha. lL-2, actinomycin D. AZT, adriamycin. mytomycin C. cytosine arablnoside, dounorubicin, 
cis-platin, vincristine, 5-flurouracil and bleomycin. 

15. An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is enhanced and the 
cytotoxicity tumour regression, and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 1 -20 and 
76-90 is substantially prevented from binding to naturally occurring biologically active ligands. 

16. An antibody or antibody fragment as claimed in claim 15 in which the antibody or antibody fragment binds to TNF 
in the regions of residues 1-18 and 76-90. 

17. An antibody or antibody fragment as claimed in claim 15 or 16 in which the antibody or antibody fragment is MAb 
21 (ECACC 90012432) or a fragment thereof. 

18 An antibody or antibody fragment as claimed in claim 1 in which the antibody or antibody fragment is further 
characterised in that when it binds to TNF the tumour fibrin deposition activity of the TNF is unaffected and the 
cytotoxicity tumour regression and receptor binding activities of the TNF are inhibited, the antibody or antibody 
fragment binding to TNF such that the epitope of the TNF defined by the topographic regions of residues 22-40. 
69-97. 105-128 and 135-155 is substantially prevented from binding to naturally occurring biologically active lig- 
ands. 

19. An antibody or antibody fragment as claimed in claim 18 in which the antibody or antibody fragment is MM 53 
(ECACC 90012433) or a fragment thereof. 

20 An antibody or antibody fragment capable of binding to human TNF. such that when it binds to TNF the tumour 
fibrin deposition activity of the TNF is enhanced; the induction of endothelial procoaguiant activity of the TNF is 
unaffected and the cytotoxicity, tumour regression and receptor binding activities of the TNF are inhibited, char- 
acterised in that when the antibody or antibody fragment binds to the TNF. the epitope of the TNF defined by the 
topographic regions of residues 12-22. 36-45. 96-105 and 132-157 is substantially prevented from binding to nat- 
urally occurring biologically active ligands. and/or the antibody or antibody fragment binds to human TNF in the 
topographic regions of residues 12-22. 36-45, 96-105 and 132-157. 
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21. An antibody or antibody fragment as claim d in claim 20 in which the antibody or antibody fragment is MAb 25 
(ECACC 89121401) or a fragment thereof. 

22. An antibody or antibody fragment capable of binding to human TNR' such that the tumour fibrin deposition/the 
induction of endothelial procoaguiant, cytotoxicity, tumour regression and receptor binding activities of the TNF 
are unaftected. characterised in that when th antibody or antibody fragment binds to the TNF. the epitope of the 
TNF defined by the topographic regions of residues 22-31 and 146-1 57 is substantially prevented from binding to 
naturally occurring biologically active ligands, and/or the antibody or antibody fragment binds to human TNF m the 
topographic regions of residues 22-31 and 146-157. 

23. An antibody or antibody fragment as claimed in claim 22 in which the antibody or antibody fragment is MAb 37 
(ECACC 89090303) or a fragment thereof. 

24. An antibody or antibody fragment capable of binding to human TNR such that the induction o1 endothelial proco- 
agulant activity of the TNF is unaffected and the cytotoxicity, tumour regression, tumour fibrin deposition and re- 
ceptor binding activities of the TNF are inhibited characterised in that when the antibody or antibody fragment 
binds to the TNF. the epitope of the TNF defined by the topographic regions of residues 22-40 and either 49-98 
or 70-87 is substantially prevented from binding to naturally occurring biologically active ligands and/or the antibody 
or antibody fragment binds to human TNF in the topographic region of.residues 22-40 and either 49-98 or 70-87. 
wherein the antibody is not antibody AM-195 secreted by cell line ECACC B7050801. 

25. A composition comprising TNF and an antibody or antibody fragment as claimed in any one of claims 1 -3, 5-1 0 or 
15-24. in which the ligand is bound to the TNF 

26. An antibody or antibody fragment as claimed in any of claims 1-3, 5-10 or 15-24 for use in medicine. 



Claims for the following Contracting State : ES 

1 A process comprising providing an antibody or antibody fragment capable of binding to TNF. the antibody or an- 
tibody fragment being characterised in that when it binds to TNF the induction of endothelial procoagulant activity 
of the TNF is inhibited, the antibody or antibody fragment binding to the TNF such that the epitope of the TNF 
defined by the topographic region of 1 -1 8, 58-65. 11 5- 1 25 and 1 38-1 49. or the topographic region of residues 1 -1 8 
and 108-128. or the topographic region of residues 56-79, 110-127 and 135-155. or the topographic region of 
residues 1-30, 117-128 and 141-153, or the topographic region of residues 1-18, or the topographic region of 
residues 22-40. 49-97. 110-127 and 136-153, or the topographic region of residues 1-20 and 76-90, or the topo- 
graphic region of residues 22-40. 69-97. 105-128 and 135-155 is substantially prevented from binding to naturally 
occurring biologically active ligands. 

2 A process comprising producing an antibody or antibody fragment as defined in claim 1 in which the antibody or 
antibody fragment is further characterised in that when H binds to TNF the tumour regression, induction of tumour 
fibrin deposition, cytotoxicity and receptor binding activites of the TNF are inhibited, the antibody or antibody frag- 
ment binding to the TNF such that the epitope of the TNF defined by the topographic regions of residues 1-18. 
58-65 115-125 and 138-149. or the topographic region of residues 1-18 and 108-128, or the topographic region 
of residues 56-79, 110-127 and 135-155 is substantially prevented from binding to naturally occurring biologically 
active ligands. 

3 A process comprising producing an antibody or antibody fragment as defined in claim 1 or 2 in which the antibody, 
or antibody fragment is a monoclonal antibody selected from t^Ab 1 (ECACC 89080301). MAb 54 (ECACC 
89083103) and MAb 47 (ECACC 89121402) or a fragment thereof. 

4. The use of an antibody or antibody fragment as defined in claim 2 or 3 in the preparation of an agent for the 
treatment of toxic shock. 

5 A process comprising producing an antibody or antibody fragment as defined in claim 1 in which the antibody or 
antibody fragment is further characterised in that when it binds to TNF the binding of the TNF to receptors on 
endothelial cells Is inhibited, the induction of tumour Rbrin deposition and tumour regression activities of the TNF 
are enhanced; the cytotoxicrty of the TNF is unaffected; and the tumour receptor binding activity of the TNF is 
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Lch lh.1 upon binding Ih, l'"=9^' 't^K^nlyNF iSSSh^^^^ ^ 

sr^.fSSf --^g^r r^^^ - 

[00031 in addition to Its nosti=rot.c««o .«~t ^ ,«h , poVolon.1 rabbit senjm assmt 

Sv .g."!^" ass»t»d. Wltllo TNF •''"•I"" ^-T^l^h^Moxlcltj. raral Impalnnent and hyp.- 
tension bavoa«o»»n-epo«d^^^^ 



TABLE 1 

BIOLOGICAL ACTIVITIES OF TNF 

- ANTi-TUMOUR 
. - ANTt-VlRAL 

- ANTI-PARASITE 



30 



FUNCTION 
[0005] 



cytotoxic action on tumour cells 
pyrogenic activity 
angiogenic activity 
inhibition of lipoprotein lipase 
activation ot neutrophils 

SSr<-nS,...n<.ooy,..ndt„™^^^^^^^ 
Muctlon ol eutlao. antlgan. on «.dotbetel oete 

induction of IL-6 
induction of c-myc and c-fos 
induction ot EGF receptor 
induction of IL-1 
^ induction of TNF synthesis 

induction of GM-CSF synthesis ,^,h^cic 
increased prostaglandin and cotlagenase synthesis 
induction of acute phase protein C3 



so 



£5 



inaucuuu ui av-.*-*"-' r* ^ tivation of 

roooei Of particular importance is the acth^ation of "'-S^'t^" ^^^^^^^^^^^^^ 

K,ei°S also peripheral blood monocytes. ^^^'^'^f^^'^Xel^^^^^^^ 9'°^^'^' '""S- 

lu^Zi many cancers including gastro-intest,r.al =^""^'^""73^^^^^^ Clearly modificafons 

meTa^oml^cuie leukaemia, myeloma. '^y«'°P" elfects such as activation of 

ot TN. actMty :l^S:rra™us cancer therapy, while complete ahrogat.on 

^nSr^l sought for success^^^^^^^^ 

[0007] segregation of hormonal activity through tne use oi 
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can resun in enhanced hor^ona. act^,«y (Aston e. a.. 1 989 Mol^J^^ 

made to assign antigenicity orlunction to particular regions of '^^J^^J^ "^^^^^^^^ MAbs and oth r llgands 

ot human TNF. , i,:„..4;„„ human TNF includina AM-1 95 secreted by cell 

rooosi EP-A-0260610 discloses monoclonal antibodies binding to human TNF inciuaing aiv 
Ine ECACC 87050801 , >A/hich neutralises cylotoxic activity of hum^ ^NR ^^^^ 
[00101 The present inventors have produced panels "^^"^'^'^"^l?:'^ TNF receptor 
Characterised them with respect to their effects on the ^'''^-'^'^°;^'^'^^^f°J^^^^^ This approach 

binding, activation of coagulation (both /. Wfroand In v'^") ^n^,'^; '"^ acSUs. 

re;?or=;rar^^^^^ 

2Sy thereby providing for improved therapeutic agents -J ^ ^eTe rs'^^^^^^ antibody fragment 

room According to a first embodiment of the present invent on, P^^^ than^en it binds to TI^F the 

^Lpable of bindh^g to TNF, the antibody or -ff^^^ i^SbTe?^^^^^^^^^ ''■"^-9 ^« 

^^inductlon of endothelial procoagulant activity of the TNF is 'nhibrted the ^^^°°°y^:^ J \^ , 33.., 4g_ the 

TNF such that the epitope of the TNF defined by the topographic 9'°" ^^^^'I^^^Jf .^^^^^ 56 79 11 0 1 27 and 1 35-1 55 

topographic region Of residues 1-^^8 and 108-1^^^^^^^^^ 

or the topographic region of residues ^'f ' "^'l^f.;"^ 3^^^^^^ the topographic region of residues 1-20 and 
topographic region of residues 22-40 49^97^^^^^ 
76-90. or the topographic region of residues 22-40. es-a/, luo i^oanu 

to naturally occurring biologically active ''gands^ invention theieis provided an antibody or antibody fragment 

[0012] Accordingtoasecondembodimentofthepresentnive^^^^^^ deposition 'activity ot the TNF is 
capable of binding to human TNF such that when , ''^.'^^J" J,"^^ ^^^^^^ and the^otoxicity. t"b^our re- 

enhanced; thejnduction of endothelial procoagulant -'=*^y jl'^^.^'l^^^ the antibody or antibody 

gression and rtieptor binding activities of the TNF are inhibrted 12-22. 36-45, 96-105 

fragment binds to the TNF, the epitope of the TNF defined ^^^^J^^Pj'^^^^^^^ and/or the an.i- 

and 132-157 is substantially prevented from binding to naturally ^^"^9 °f ^^^^3 ^g-la 36-45, 96-105 and 
body or antibody fragment binds to human TNF in the topographic regions of residues 12 22, 

lo'o^T-Accordingtoathird embodiment Of the present inve^^^^^^^^^^^^^ 
'capable of binding to human TNF, such l^^^r^^Ts o^^e^^^^^ 

cytotoxicity, tumour regression ^"f /-^P'^^f^f^^S^a^^^^^^^ J^^- unafl ^ . ^ ,^ ^^^^^^ 

the antibody or antibody fragment binds to the TNF. eprtope 01 ^^^^ occurring biologically active llgands. 

residues 22-31 and 146-15^ substantially prevented fror^ f '"^"9 '° "^^^^^^^^^^ and 146-157. 
and/or the antibody or antibodyfragmentblndstohumanTNFjm 

[0014] According to a fourth embodiment of the present '"^f j!^^ J unaffected and the cytotoxicity, 

lo hurian TNF. such that the induction of endothelial °^9"S"« charaSerised in 

tumour regression, tumour fibrin deposition and '''^J^S.^^'^^^^^^^^^ TNF defined by the topographic 



87050801 

£0 



[0015] Preferred aspects of the present invention are given in «'f^'*«P^"f "'^^^^^^ p.^^,, t^g^ents, restructured 
001^ The antibody or antibody fragment can be f '^^^f.^^^^^^^^^^^^^ However 
anti-bodies (CDR grafted humanised antibodies) single domain antto^^^^ 

55 listed below : 
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47 W.S <,.p=.i« on U O^r^ 1999 'j^'^^^^^f /^^'.^^^^'^^^^^^^^^ ^„ ,»,e producing 

B) The monoclonal amibody desi9nal.d Mflb 42 see ™ """" ° ,e„CC1 VScdn, Res.aiih and 



70 89080304. 



'c^oc^.,.n*o<.des«ned«.«^^^^^^^ 

Down. Salisbury. Wiltshire SP4 OJG. Unrted Kingdom on 25 January isau 

Sr '4,oc,one, en,„cdv deelgne.ed M«. 53 ,.ee f » "J^" ToTiT^ ^" "'^^2 

89080303 

Lcdbed in V«n. 1 f«a.u». 341 , 544-546 ,1 ''""=9^ „"*S»d. p,..e„.d .o.™ ».-.ol - 
ronsol In order that the nature of the present invention may be more ciearty uncersiuu h 
n^b'o doscrfbed vSth reference to the , Cowing example ar.d accompanying figures -n wh.ch.- 

Flg 1 shows the results of a titration assay with MAb 1 against TNF; 
MAbs: 

Fiq. 8 is a schematic representation of epitopes on TNI-; tumours' 
Fi? 9 shows the effect of anti-TNF MAbs on TNF-induced regression of WEHI-1 64 tumours. 

;?=er=vri:r=^^^^^^^^^ 
r,ri?™;?e~™ 
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MAb 47 (-i— ) on breast carcinoma J];;;?^^ "^^^ 32 ). control antibody ) and 

Fig 17 shows receptor binding studies of TNF complexed witn mad t 

r - < - ) contro, MA. ( = ) and 
Fri?snows the e«ect on TNF-mediated turr^ur regression invivo by contro, MAb. MAb 32 and un.a, nt FAb" 
T20"showsTe eLt on TNF induced tumour regression by contro, MAb ( « ). MAb 32 (- ) and peptide 

Z T^oTZ^l2 reactivity wKh overlapping peptides o, ^0 AA .e^gth^^^^^^^^ 
Fig. 22 Shows a schematic three dimensional representajon of the TNF mojou^e^ 
Fig. 23 Shows topographical^ the region of residues - 20. 56 - 77 108 -127 and 138 

Fig. 24 shows topographically the region of residues 1 - 18 and 10a_-m 

Fig. 25 shows topographical^ the region o residues 56-79. 0 27 and 36 5 
Fi?. 26 shows topographical^ the region o residues 1 - 26^117 - 128 and 141 153 _ 
Fig. 27 Shows topographical^ the region o residues 22 - 40, 49 97. ^10 1 27^n 
Fig. 28 shows topographicalV the region of residues 12 - 22, 36 ^5 sb 
Fig. 29 shows topographica, V the region of residues 1 - 20 and 76 -90. 55. 
Fig. 30 shows topographically the region of residues 22 - 40. 69 - 97^ 105 -128 and 135 
Fig 31 Shows topographically the region of residues 22 - 31 and 146 - 157. 
Fig. 32 shows topographicalV the region of residues 49 - 98; and 
Fig. 33 shows topographicalV the region of residues 22-40 and 70-87. 

Animals and Tumour Cell Lines 

10021] lnal.experimontsBALB/Cfemalemlceaged10-12wee.sob2ns^^^^^^^^ 

SS, i solid tumour and Meth A ascites tumour eel, lines cLuhdri (John Curtin 

Kettering Cancer Centre) and the WEHI-164 fibrosarcoma line was obtained from ur. ue 
School of Medical Research. Australian National University). 

Fiisinns and Production of Hvb ridomas 

40 Radioimm unoassay 

Antihody-Antibodv nompetrtion Assays 



55 



mouse asc««. WH. 100 mtoosrams P«r n* " '°<''""^^««?°2"'?£ msAPBSl- T"« '•"a'-O <' ^2=' ™F » 
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Hj , i^^..h..t»riiQ'r24houFS prior to washing With PB S (4 times) 

antibody. Antibody and TNF were added ^'n^^J'^aneous^-c^^ absence of heterologous moncclona! 

and counting wells for bound radioactiv,ty. 100% ''^^.^'''^^y^^^^ homologous monoclonal antibody. All 

antibody while 100% competition was determined tn the presence ot excess nom 
dilutions were prepared in BSA/PBS. 

LACT 

deiermined in the presence o1 ^^-Vins antibodies (50 microlltres) were pre- 

wHh TNF (50 micrograms per ml) as 'i-^'^^-^^^^'^ ^zi^^^l^Zl antib<ily (30,000 cpm) for a further 24 hour«. 
incubated on plates for 4 hour at 4-C Pn°' ^ddmor^ llSl wrPBS. 100% binding was detem^lned In the absence 



tibody. 

WE HI -164 nytninxicitv Assay 



20 monoctonal antibody to cell cultures at ABT90. 

Tumour Reorassion Ex periments 

Modu.tionofTNF-inducedtumourregress.onact-.^^^^^^^^ 
2S model the subcutaneous tumours WEH1-.64 ^^7°^ ?S pr^ed tumours of between 10 - 15 mm 

tumours were induced by the injection of recombinant TNF (10 micrograms) plus 

approximately 14 days later. Mice were injected '"'^-PfJ^.^^^^^^^^ days. Control groups received injections of 



Radio-Receptor Assays 



35 



40 



AS 



so 



,002s, WEHMe4 cells grown to -«-cy -e s^^^^^^^^^^^ 

kneed saltsolution(HBSS.Gibco).100ulofunlabeUedTNF(1 10 000n^^^^ cells were 

Lmmenclng 1 In 10 to 1 in 100,000 f '^^^^^ a shalOng water bath at 37=C for 

then added (200 microlitres containing 2 x 1 °^c«»s)_-n.^s mDdu^^^^^^^ ^ 30 ^^^^ 



containing 1% BSA, 

Prnr.n^nulant In Hnrtinn hv TNF on Fndothelial cells 



55 



aDhM iR4n containina 10% foetal calf serum 
100301 Bovine aortic endothelial cells (P-^^e ^-^^^^^^ Sr^-lid ^^Si °f%ocoagulant activity by 
FCS), penicillin, streptomycin, and 2-n^««=3P»°f ''^^^^.^J;^^^^^ to the protocol of Bevilacquaetal.. 1986 

TNF the cells were trypsinised and plated into ^'■;;;^^;,''^,^^''^'^sO diluL of ascitic globulin) was added 
(PNAS 83. 4533). TNF (0-500 units/curture) 'J""^^^^^^^^ cells were scrape harvested, frozen and 

alter washing of the confluent cell monolayer "^'"^^^^.^J^'^^^.^^^Mcr^ time of normal donor platelet-poor 
sonicated. Total cellular procoagulant ^^^^^V ^^!,f;*Xr^X^ «dded to 100 ul of cell Vsate and 100 

plasma performed at 37'C. 100 microlrtres ^^'^''^'f P'f^^^^Jton rSed. In some experiments tumour cell culture 

--P ^> ^0.^1 F..ino I - - -^-'--^ ^""^ Monc dsO^IAntib^ . 
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removing a pisce of tissue, weighing it and ^^^^"^^^^^^^^^^ antibodias-were " 

[0032] In all 1 3 monoclonal antibodies reacting wrth human JNF were isoiaiM. ines 

Srgu.rn'irSTS'C^^^^ 12, 25 and 53). Indeed MAb 21 wb.h tnbibned tumour regression 

enhanced the activation of coagulation jn^wo, „ ~ _ - „ 



TABl-E 2 



so 



55 



TNF 

BIOACTIVITY 



Cytotoxicity 
Tumour 
Regression 
induction of 
Procoagulant 
(Endothelial) 
Fibrin 
Deposition 
(tumour) 
Receptor 
Binding 
(WEHi-164) 



EFFECT OF MONOCLON AL ANTiBODIES ON TNF BiOACTIVITY 

MONOCLONAL ANTIBODY 



11 



12 



20 


21 


25 


31 


32 


37 


42 


47 


53 


54 


0 






0 


0 


0 


0 








0 






0 


+ 


0 


0 












0 


0 




0 










+ 


+ 


+ 




+ 


0 






0 




0 






0 


+/0* 


0 


0 









i ^ ^ . «#WFHHB4 tumour ooHs and tumour type (see Figs. 

Enhancement 0 No effect- Inhibition ' Depending on MAb concentrat»n .n the case of WEHH64 lumou 

3,13-17). 

[0034] MAbs 1 . .7 and 54, wHcb bave -oj. J^^^^^^^^^^^^ 

be seen to have highly desirable charactenstics in l^.^^'-^^"* J^^rr^';™ °, tNF Other monoclonal antibodies 
parasitic infection where TNF levels are high cancer therapy since lhay do 

such as I^Ab 32 are more appropriate as agents or "^^^^^^^'^ f^'^^^^^'^^ is particularV indicated in 

not inhibit tumour regression but do inhibit act.val.on of ^^"^'^"^^''''^^^"^Siv^^^^^^^ coagulation by TNF (e.g. 
conjunction with cytotoxic dmgs used in cancer ^^^^^^ ^^^.'^J'^^^^^^^ 

vinbtestin. acyclovir, IFN alpha. IL-2, act^nomycn '''^^^'^^^^^^"^TsnZ 5 Immunopharmacol. Immuno- 
dounorubicin. cis-plalin. vincristine. S-flurouracH. '''^^^frri^vefs are tow e 9 AIDS) and vilere individuals may 

lO^i l:^:^^Ts^<^ MAb 1 'has been found to have the following characteristics:- 

1 Binds human recombinant TNF alpha, but not human lymphotoxin (TNF beta) or human Interferon. Similarly 
MAb 1 does not cross-react with recombinant murine TNF (P'9-1 )■ . . ^ 10-9 motes/litre (Fig. 2). 

2. iy/lAb 1 is ot the immunoglobulin type IgGI . K with an ^PP^^l^f ^ lEH.-liTm^^ fib osarLma cells in 
3 I^Ab neutralises the cytotoxic effect of recombinant human TNF on WEHMe4 mou 

culture, one microgram of MAb 1 neulral^es ap^^^^^^ ^Hl- 

:arrc:ror;L^=^^=^^^^^^^^ 
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7. MAb 1 inhibits the induction of procoagulant actiyityJtlssuijracM^^ 

T'maI 1 rori.irPQ the uDtake ot 1251 fibrinogen into tumours of mice treated with TNF (Fig. 7) 

9 M^b 1 rmpetlff^r bS^^^^^ TNF a'nd thus shares an overlapping epHope with the foiiowng monoclonal 

iS^bTdoIs notSm^^^^^^^^^ Of 1251 TNF with the fo.towing mcnoclona. anttocdles; 11. 12. 42. 53. 31 

and 20 (Fig. 8). 



p^Pl^pcrncoTOR A.=;c,AY- INHIBITION OF TNF BINDING TO WEHM64 CELLS BY MAb 1 


TREATMENT 


% SPECIFIC BINDING 


MAb1 


1/10 

1/100 

1/1,000 


" 0 
21 
49 




1/10,000 
1/100.000 


73 
105 


cold TNF (ngAube) 


10,000 


0 




5,000 


0 




1,000 
500 
100 
10 

1 


0 
10 

11 

64 
'108 




0 


100 



sa J tumours implanted subcutaneous^ into BALB^o ™F_^Jp^ gj^^^s des wSin the bindiig site 

feature « not common to all monoclonal ant,bod.es '''^^'^'f ^^^'"^ J.'^^^S' into tumour cells (see Table 4). 

specificity ot MAb 32 (Fig. 8) which may allow greater receptor mediated uptake of TN F into tumou v 



«.Mn,Mr, OF TNF TO RECEPTORS ON WEHI.164 CELLS IN THE PRESENCE OF MAb 32 




% BlNDlNG^^s |.T( 


MF 


MAB DILUTION 


CONTROL MAB 


MAB 32 


1/10 

1/100 

1/1000 

1/10,000 

1/100,000 


36 
74 
101 
92 
97 


14.1 
88 
83 
82 
93 
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cultured cells with TNF (see Fig. 6). Th^ response may be mecyatld bj^ a pr^^^^^^^ 

is distinct to the receptor found on other cells. rr^„n\!i,\nn within the tumour bed as shown by the 

With gelatin (0.2%) and grown to confluence m 5A (mcjrf^d^ me^^^^^^ 

serum. For the radio-receptor assay all dilutions ^^^^^^ globulins diluted 1/100 

rnCrroVe^src-etr^^^^^^^^ 

binding of TNF to its receptor. This is exemplified by "^^^^and 47^ _ endothelial 

[0046] MAb 32. which does not inhibit ^^^f^J-f ^° ^^^^^^^^^ molecule and that 

cells. This result provides support for the hypothes« that "'^ j^^^^ ,i bind to defined 

percentage specfflc binding at a dilution of 1/100 to 1/10.000 being ef!ect,veiy zero 

a.r.ppTnn R.MD.NG <^t. .niP... of HUMAN t k.. nnMP. PXHD WITH MAR ON HUMAN CARCINOMA CELL 

1 INES IN VITRO 

TNF receptors on certain human carcinoma cell lines. 



MATERIALS AND METHODS 



[0049] The following human carcirK,ma cell lines have been assayed '°-";^-""^3;^^^^^^^ 

DMEM(CaCo and IGR 3) or Iscoves modified DMEM (BIO, f ■ jf;/' ^^^^ as previously described for 



for which the radiolabel was incubated for 1 hour. 
RESULTS 



and IGR 3 (Figs. 13 and 14). the bladder carcinorna 5637 (^'9- /''■^fjl^.^ ""^rr,^ „ .p;„ Mfito 47, which has 

CONCLUSIONS 

al) receptors in the presence of MAb 32. 



9 




COOH 



57 



EP 0 486 52G*Bfi 



• • • • 



• • • • • 

• • • • • 





FIG. 31 
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